If an adequate solvent was available that would soften the resin, it would help to overcome many of the potential problems inherent in these mechanical methods.
Resorcinol alone is known to be freely soluble in certain volatile chemicals such as ether and glycerol (4) .
Unfortunately, these materials are toxic to vital tissues and root canal retreatment using these chemicals is unwarranted and dangerous. Cohen (5 ) found that the most effective solvents for softening formaldehyde resin pastes were those that had potentially harmful effects. Some of the effects included irritation to the exposed vital tissues and an environmental risk for both the dentist and patient due to exposure to the solvent vapors. It is unrealistic to expect dentists to employ these potentially harmful solvents when retreating resin-filled canals. The question then becomes: are there any of the commonly used endodontic solutions that can be used to soften this material?
This study was designed to determine if any of four common endodontic solutions would have any significant softening effect on the set resorcinol material and if there were any differences in the solvent action between these four solutions.
Materials and Methods
The resorcinol materials with specific instructions for use were obtained from a Russian dentist . The instructions were translated into English and called for formalin to be added to the resorcinol crystals until the saturation point was just exceeded. Zinc oxide powder was then added to this mixture until a paste-like consistency was attained.
A pilot study was undertaken to quantify the amounts of each agent needed to have a mixture that would set and would be reproducible. The pilot study resulted in a resorcinol-formalin mixture that was made by mixing 0. 10 ml formalin with 0.40 gm resorcinol to obtain a mix that was just beyond the saturation point of the resorcinol crystals. Zinc oxide in the amount of 0.20 gm was then added to obtain the paste-like mixture. The needle was then again lowered into the resorcinol .
After 1 minute a test reading was taken and the needle was 
Results
In order to assess the change in penetration across time, a repeated-measures ANOVA was used. The dependent variable was the change in penetration as compared to the baseline .
These average differences are shown in Table 1 .
There was a significantly different trend across time for each softening agent. The different trends are shown in Figure   1 .
Within the control group and the chloroform groups, there was no significant difference across the 5 time points (pvalues 0.9979 and 0. 08 34, respectively) . Within the Endosolv R, NaOC1, and Saline groups there was a significant increase across time (p-values < .0001) As can be seen by the confidence intervals in chain extenders (7) . The chemical structure is that of a benzene ring with two hydroxyl groups attached (Figure 2 ) .
Although it has been used industrially for many years, it has just recently found its way into dentistry. Teeth treated with the resorcinol-formaldehyde resin pastes have been labeled as "red teeth" due to the ability of resorcinol to stain teeth a reddish hue. It is theorized that resorcinol injected or packed into root canals infiltrates the dentinal tubules, causing the dentin and cementum to turn red in color. This is clinically discernible on the teeth treated with this material (8 ) .
One of the difficulties in removing resin pastes from the root canal system stems from the ability of the paste material to infiltrate the dentinal tubules and, upon setting, utilize the tubules as a locking mechanism. With resorcinol, Min-Kai and Man-en (9) found that resorcinol was able to infiltrate the dentinal tubules up to a depth of one-fourth to one-third the total length of the tubules.
In the present study, dappen dishes rather than extracted teeth were used in an effort to ascertain if there was any softening effect of the various solvents without introducing the dentinal tubules as a variable.
In a humidor at a temperature of 98 . 6°F, the resorcinol did not set even after a one-month time period . Typically, the resin paste will remain in the root canals longer than one month and as such will achieve a hard set after a longer period of time.
As a result of the pilot studies it was found that the resin paste would achieve a hard set in air at room temperature.
Upon reviewing the literature, only one study was found that dealt with the resin formaldehyde pastes and the ability of solvents to soften the set material . Cohen (5) examined the efficiency of several solvents on ten different pastes, two of which contained resorcinol, This was a bench-top pilot study whose results might not be indicative of the results that would be obtained in a clinical environment. Further studies are needed to determine if the results of this study can be duplicated in a tooth model environment.
If the results of the next phase of in-vitro studies prove to be successful then the final and ultimate goal would be to try these materials in a clinical setting. Until such time in-vitro studies can be completed, it is suggested that a clinician who is faced with retreating a root canal system obturated with a hard resin paste might first attempt to soften the material by using sodium hypochlorite or saline as solvents in conjunction with hand filing. This could be attempted before condemning the tooth to extraction or to using rotary burs or ultrasonics and increasing the chances of perforation. Figure 2 Resorcinol Structure
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